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(54) SOLID HIGH-MOLECULAR ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize operation at 
low cost by suppressing poisoning of a catalyst bed 
caused by C02 and CO, and by facilitating control of 
moisture in an electrolyte layer by means of a simple 
structure. 

SOLUTION: On each of both principal surfaces of a 
thin film electrolyte layer 1 A, a cathode side catalyst 
layer 2 and an anode side catalyst layer 3A, both of 
which are made of carbon powder carrying platinum, 
are placed. In addition, on the outside surface of the 
anode side catalyst layer 3A, a separation layer 4 
composed of a palladium metal thin film is placed. 
Thereafter a cathode diffusion layer 5 and an anode 
diffusion layer 6 are placed on the outside surfaces of 

them, respectively; thus, a film electrode complex has been so structured that only 
hydrogen can be selected properly out of a fuel gas through it and delivered to the anode 
side catalyst layer 3A. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The membrane electrode complex which allotted the catalyst bed to both the 
principal planes of the electrolyte layer which consists of solid-state polyelectrolyte film, 
and allotted and formed the conductive gaseous diJEfusion layer in the external surface 
further Insert with the separator of gas impermeability, constitute a unit cell, and 
conduction of the fuel gas which contains hydrogen in the gas passageway which countered 
the anode side catalyst bed and was allotted to the gas passageway countered and allotted 
to the cathode side catalyst bed in oxidant gas again is carried out. The solid-state 
polyelectrolyte mold fuel ceU characterized by having the gas detached core which 
penetrates hydrogen alternatively in the soUd-state polyelectrolyte mold fuel cell 
generated according to electrochemical reaction between the gas passagewaies which carry 
out conduction of the fuel gas to an anode side catalyst bed. 

[Claim 2] The solid-state polyelectrolyte mold fuel ceU according to claim 1 with which the 
aforementioned gas detached core is characterized by consisting of palladium or a 
palladium alloy. 

[Claim 3] The solid state polyelectrolyte mold fuel cell according to claim 1 characterized 
by the aforementioned gas detached core consisting of a porosity carbon sheet filled up 
with any one of the Fori polyethylene, polystyrene, polyimide, cellulose acetate, and vinyl 
fluoride in pore. 

[Claim 4] The solid-state polyelectrolyte mold fiiel cell according to claim 1 with which the 
aforementioned gas detached core is characterized by the pitch diameter of pore consisting 
of porous membrane 1 micrometer or less. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates especially to the configuration of the anode 
polar zone with respect to the soUd-state polyelectrolyte mold fuel cell which uses the 
solid-state polyelectrolyte film as an electrolyte layer. 
[0002] 
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[Description of the Prior Art] Drawing 5 is the decomposition perspective view showing the 
basic configuration of the unit ceU of the solid-state polyelectrolyte mold fuel cell used 
conventionally. The anode side catalyst bed which is not illustrated by the principal plane 
of another side in the cathode side catalyst bed 2 again is joined to one principal plane of 
the electrolyte layer 1 which consists of soUd state polyelectrolyte film, a membrane 
electrode zygote is formed in it, it inserts into it further with the cathode side diffusion 
layer 5 equipped with conductivity for this membrane electrode zygote, the anode side 
diffusion layer 6, and the separators 7 and 8 which consist of a gas impermeable ingredient 
equipped with reactant gas passage, and the unit cell is constituted. In addition, although 
not shown in this Fig., it has the outside of a separator in order to hold the temperature of 
a eel uniformly, and may have the cooling section inside. Moreover, in drawing, although 
separators 7 and 8 are equipped with reactant gas passage, the cathode side diffusion layer 
5 and the anode side diffusion layer 6 may be equipped with reactant gas passage, and 
separators 7 and 8 may be made into the thin gauge structure without a slot. In addition, 
in a soUd-state polyelectrolyte mold fuel cell, since the property will fall to the degree of ' 
pole if the solid-state polyelectrolyte film dries, reactant gas is humidified and supplied till 
the dew-point near the temperature of a cel. 

[0003] Drawing 6 is the sectional view showing the configuration of the polar zone of the 
unit cell of drawing 5 . The solid state polyelectrolyte fihn used for the electrolyte layer I is 
thickness. 20 200 It is mum and perphloro carbon sulfonic-acid fihn (Du Pont Nafion etc.) 
is most often used, the cathode side catalyst bed 2 - generally - It is 5-50 micrometers in 
thickness, and polytetrafluoroethylene is mixed for the catalyst which supported platinum 
to carbon powder, and water repellence is given. It is C02 in the fiiel gas supphed although 
formed ahnost similarly [ the anode side catalyst bed 3 ]. When CO is contained, in order to 
prevent poisoning of a catalyst, the catalyst of a Pt-Ru system is used. Since the cathode 
side diffusion layer 5 and the anode side diffusion layer 6 need to be equipped with 
conductivity and gaseous diffusion nature, the porosity material of metals, such as porosity 
material of carbon, and titanium, stainless steel, is used. Standard thickness 100 500 
Although it is mum, in equipping these diffusion layers with the function of a gas 
passageway, it becomes the thickness of 1mm or more in many cases. 
[0004] 

[Problem(s) to be Solved by the Invention] A lot of COs2 in the obtained fiiel gas which is 
generally used as fiiel gas and which carried out steam reforming CO is contained, and in 
order to prevent poisoning of a catalyst to the anode side catalyst bed 3, the catalyst of a 
Pt-Ru system is used, however, the catalyst of this Pt-Ru system - also setting - the 
concentration of CO - about - It is required to be below 100 ppm, in order to prevent 
poisoning, a refiner is built into the preceding paragraph of a fiiel cell, and usuaUy reduces 
and uses CO concentration of fuel gas below for a predetermined value. For this reason, it 
is necessary to equip dedication with the equipment for poisoning prevention of the 
catalyst Hke the above, and there is a difficulty that cost becomes high, in the conventional 
sohd-state polyelectroljrte mold fuel cell. 
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[0005] On the other hand, in the unit cell of the configuration of drawing 5 , as for 
electrolyte resistance of the electrolyte layer 1. since it is proportional to thickness, as long 
as it has gas impermeability, the cell property of the thinner one of thickness improves. 
Moreover, although each of oxidant gas supplied to a cathode side as mentioned above and 
fuel gas suppHed to an anode side is humidified and it is supplied, if the thickness of the 
electrolyte layer 1 is thin, since the diffusion by the side of the anode of the water 
generated by the cathode side according to electrochemical reaction will become easy, with 
the water diffused even if it supplied the low fuel gas of a dew-point, the rise of electrolyte 
resistance is suppressed and ion conductivity is maintained. Namely, the more the 
thickness of the electrolyte layer 1 is thin, management of the moisture of the electrolyte 
layer 1 becomes easy, and, the more the temperature requirement which can be operated 
also spreads. 

[0006] However, the electrolyte layer 1 will be joined by the pressure of the oxidant gas and 
fuel gas with which each of the cathode side diffusion layer 5, anode side diffusion layers 6 
and cathode side catalyst beds 2, and anode catalyst beds was sent to the reactant gas 
passage of separators 7 and 8 since gas permeability was large in the configuration of 
drawing 5 . If the obtained fuel gas which the capacity of oxidant gas became abundant 
when using air as oxidant gas especiaUy, and carried out steam reforming is used, it will be 
about 30% of C02. Since it contains, the capacity of fuel gas becomes abundant and 
becomes great [ the pressure which joins the electrolyte layer 1 ]. When it becomes the 
situation which a hole opens to the electrolyte layer 1 with this pressure, there is a 
possibility of producing the gas leakage between poles and causing damage on a cel. 
Therefore, in the electrolyte layer 1 using the solid-state polyelectrolyte film which the 
electrolyte layer 1 needs to be equipped with the thickness holding mechanical strength 
sufficient for a long period of time so that gas leakage between poles may not be produced, 
and makes a fluorine system polymer a subject, about 20 micrometers is the minimum 
thickness by the film which knit about 50 micrometers and splicing yarn by homogeneous 
membrane. 

[0007] For this reason, in the configuration of the conventional unit cell, since the diffusion 
which thin film-ization of the electrolyte layer 1 is restricted and minds the electrolyte 
layer 1 of generation water is suppressed, it is necessary to humidify reactant gas so much 
and to supply it, and there is a trouble that management of moisture becomes complicated. 
The purpose of this invention cancels the difficulty of the conventional technique like the 
above, and is C02. Poisoning of the catalyst bed by CO is effectively controlled by the easy 
configuration, management of the moisture of an electrolyte layer becomes easy by thin 
film-ization of an electrolyte layer further, and cost is cheap and is to offer the solid-state 
polyelectrolyte mold fuel cell which is stabilized over a long period of time and can be 
operated. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to 
this invention. The membrane electrode complex which aUotted the catalyst bed to both 
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the principal planes of the electrolyte layer which consists of soUd state polyelectrolyte film, 
and aUotted and formed the conductive gaseous diffusion layer in the external surface 
further Insert with the separator of gas impermeabiUty, constitute a unit ceU, and 
conduction of the fuel gas which contains hydrogen in the gas passageway which countered 
the anode side catalyst bed and was allotted to the gas passageway countered and allotted 
to the cathode side catalyst bed in oxidant gas again is carried out. In the soUd-state 
polyelectrolyte mold fuel cell generated according to electrochemical reaction The gas 
detached core which consists of a gas detached core which penetrates hydrogen 
alternatively between the gas passagewaies which carry out conduction of the fuel gas to 
an anode side catalyst bed, for example, palladium, and a palladium alloy, Or the gas 
detached core which consists of a porosity carbon sheet filled up with any one of the Fori 
polyethylene, polystyrene, polyimide, cellulose acetate, and vinyl fluoride in pore, Or 
suppose that it has the gas detached core which the pitch diameter of pore becomes fi-om 
porous membrane 1 micrometer or less. 

[0009] If constituted like the above, when conduction of the fuel gas wUl be carried out to 
the gas passageway countered and allotted to the anode side catalyst bed, hydrogen is set 
to the gas detached core penetrated alternatively, and the hydrogen in fuel gas is 
components 2 other than hydrogen, for example, CO. It will sort out more nearly 
alternatively than CO, a gas detached core will be penetrated, and it win reach to an anode 
side catalyst bed. Therefore, an anode side catalyst bed is C02. Since it is not put to CO, 
there is no poisoning by these gas and the stable property will be maintained. 
[0010] Moreover, since gas permeability is inevitably lower than a gaseous difiusion layer, 
even if a hole opens the gas detached core which penetrates hydrogen alternatively to an 
electrolyte layer, the amount of gas transparency will be stopped low and other electrode 
sections will be maintained by the condition which can be generated. Therefore, it becomes 
possible to make thickness of an electrolyte layer very thinner than before. Since diffusion 
through the electrolyte layer of generation water will arise easily if an electrolyte layer is 
made thin, even if it stops the amount of humidification of reactant gas, it becomes easy to 
hold an electrolyte layer humid, therefore management of moisture becomes easy 
[0011] 

[Embodiment of the Invention] 

<Example 1> drawing 1 is the sectional view showing the configuration of the polar zone of 
the unit ceU of the example 1 of this invention. The perphloro carbon sulfonic-acid fihn of 
10 micrometers in thickness and a thin film is used for electrolyte layer lA. The carbon 
powder catalyst which supported platinum with a thickness of 20 micrometers is used for 
the cathode side catalyst bed 2 and the anode side catalyst bed 3 by each. A detached core 4 
consists of a palladium metal thin film with a thickness of 50 micrometers, and plays the 
role which penetrates alternatively the hydrogen in the fiiel gas which carries out 
conduction to the gas passageway by the side of an anode, and is penetrated to anode side 
catalyst bed 3A. Moreover, to the cathode side diffusion layer 5 and the anode side 
diffusion layer 6, thickness all The porosity carbon sheet which is 200 micrometers is used. 
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[0012] C02 contained in fiiel gas since it has the detached core 4 which consists of a 
paUadium metal thin film with this configuration The transparency to anode side catalyst 
bed 3A of CO is controlled, and poisoning is avoided. Moreover, since thin film-ization of 
electrolyte layer lA will be attained by having had the detached core 4 and the generation 
water accompanying a generating mode can be easily spread through electrolyte layer lA, 
even if it stops the amount of humidification of reactant gas, it becomes easy to hold 
electrolyte layer lA humid. 

[0013] In addition, although the palladium metal thin film is used for the detached core 4 
in this example, similarly, it may have conductivity and a detached core 4 may be formed 
using the palladium alloy thin film which penetrates hydrogen alternatively. 
<Example 2> drawing 2 is the sectional view showing the configuration of the polar zone of 
the unit cell of the example 2 of this invention. 

[0014] The difference with the example 1 of this example is in the point of having detached 
core 4A formed so that it might have the property which is equipped with conductivity and 
penetrates hydrogen alternatively, by being in the configuration of a detached core and 
being filled up with the polyethylene of the polymeric materials which equipped the part by 
the side of electrolyte layer lA of the anode side diffusion layer 6 which consists of a 
porosity carbon sheet equipped with conductivity with the property which penetrates 
hydrogen alternatively. Therefore, it sets to this example as well as an example 1, and is 
C02. Poisoning of anode side catalyst bed 3A by CO is avoided, and thin film-ization of 
electrolyte layer lA is attained, and it becomes easy to hold electrolyte layer lA humid. 
[0015] In addition, the same effectiveness is acquired, even if it fills up a porosity carbon 
sheet with polymeric materials, such as the Pori equipped with property which penetrates 
hydrogen alternatively similarly besides polyethylene used in this example polystyrene, 
polyimide, cellulose acetate, vinyl, etc. fluoride, and forms a detached core. 
<Example 3> drawing 3 is the sectional view showing the configuration of the polar zone of 
the unit ceU of the example 3 of this invention. 

[0016] For the description of this configuration, an average pole diameter is abbreviation. 
It is in having detached core 4B which consists of porosity carbon material which is 0.1 
micrometers. The hydrogen content child with a very short mean fi-ee path is long C02 of a 
mean firee path, although it is about easy to diffuse an average pole diameter with about 1 
micrometer or less through pore among the components of the fiiel gas supplied to the 
anode side when very smaU. Being spread becomes difficult [ CO ]. That is, the hydrogen in 
fuel gas will be alternatively sorted out by detached core 4B of this configuration, and it 
wUl reach to anode catalyst bed 3A, and is C02 of anode catalyst bed 3A. Poisoning by CO 
will be avoided and thin film-ization of electrolyte layer lA wiU be realized. In addition, 
with this configuration, detached core 4B serves as the fiinction of the anode side diffusion 
layer 6 of the conventional example, and it does not have the diffiision layer of dedication. 
[0017] <Example 4> drawing 4 is the sectional view showing the configuration of the polar 
zone of the unit cell of the example 4 of this invention. This configuration shows the 
configuration incorporating detached core 4C which consists of an ingredient with a smaU 
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hydrogen permeation multiplier. Since the hydrogen permeation multiplier is small, in 
order to secure the predetermined amount of hydrogen, detached core 4C is formed in the 
film. For this reason, since the mechanical strength of detached core 4C is low, the 
electrol5rte layer 1 is formed from the thick film like the conventional example. Therefore, 
it sets in this configuration and is C02 of the electrolyte layer 1. Poisoning by CO is 
avoided. 
[0018] 

[EfiFect of the Invention] As mentioned above, a catalyst bed is allotted to both the principal 
planes of the electrolyte layer which consists of soUd-state polyelectrolyte film in this 
invention. The membrane electrode complex which fiirthermore allotted and formed the 
conductive gaseous diffusion layer in the external surface Insert with the separator of gas 
impermeability, constitute a unit cell, and conduction of the fuel gas which contains 
hydrogen in the gas passageway which countered the anode side catalyst bed and was 
allotted to the gas passageway countered and allotted to the cathode side catalyst bed in 
oxidant gas again is carried out. In the sohd state polyelectrolyte mold fiiel cell generated 
according to electrochemical reaction The gas detached core which consists of a gas 
detached core which penetrates hydrogen alternatively between the gas passagewaies 
which carry out conduction of the fiiel gas to an anode side catalyst bed, for example, 
palladium, and a palladium alloy, Or the gas detached core which consists of a porosity 
carbon sheet filled up with any one of the Pori polyethylene, polystyrene, polyimide, 
cellulose acetate, and vinyl fluoride in pore, Or since it has the gas detached core which the 
pitch diameter of pore becomes from porous membrane 1 micrometer or less Poisoning of 
the catalyst bed by C02 or CO will be effectively controlled by the easy configuration, 
management of the moisture of an electroljrte layer becomes easy by thin film-ization of an 
electrolyte layer fiirther, and the solid-state polyelectrolyte mold fuel cell which cost is 
cheap, is stabilized over a long period of time, and can operate will be obtained. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing l] The sectional view showing the configuration of the polar zone of the unit cell 
of the example 1 of this invention 

[Drawing 2] The sectional view showing the configuration of the polar zone of the unit cell 
of the example 2 of this invention 

[Drawing 3] The sectional view showing the configuration of the polar zone of the unit cell 
of the example 3 of this invention 

[Drawing 4] The sectional view showing the configuration of the polar zone of the unit cell 
of the example 4 of this invention 

[Drawing 5] The decomposition perspective view showing the basic configuration of the 

unit cell of the solid-state polyelectrolyte mold fiiel cell used conventionally 

[Drawing 6] The sectional view showing the configuration of the polar zone of the unit cell 
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of the conventional example of drawing 5 
[Description of Notations] 

1 Electrolyte Layer 
lA Electrolyte layer 

2 Cathode Side Catalyst Bed 

3 Anode Side Catalyst Bed 
3A Anode side catalyst bed 

4 Detached Core 
4A Detached core 
4B Detached core 
4C Detached core 

5 Cathode Side Diffusion Layer 

6 Anode Side Diffusion Layer 
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